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(54) CROSS POLARIZATION INTERFERENCE REMOVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To apply a device to data 
to be demodulated by a subordinate synchronizing 
detection system concerning a cross polarization 
interference removing device for reducing cross 
polarization interference to occur in a digital radio 
communication system for performing data transmission 
through cross polarization using vertical polarization and 
horizontal polarization. 

SOLUTION: The waveform of data demodulated by a 
demodulating means 101 in the subordinate 
synchronizing detection system is equalized by a 
transversal equalizer 102. Since the phase of a base 
band signal extracted from one part of an opposite 
polarization side demodulating means 101 is rotated, 
based on that phase rotation information, a reference 
signal generating circuit 103 generates a reference signal 
for which the phase rotation is removed. Based on this 
reference signal, a cross polarization interference 
compensator 104 generates an interference compensate 
signal synchronized with an interference wave component in the output data 
equalizer 102. 
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imxm i ] Ltz^m^mmch^m 1 rxi 

m-tzmm^m (ion t, 
tmm^fk (ion (D^mmf-^^n^x^m 
ikfrftteo h7^<- iM^YkS (102) 
SX*@I#S (ioi) ©5 *>ffi^«R«0>«B4^:o— 

M«**dc!Hl2S (103) 10 
K#»ft^riclH]K (10 3) 75»P>Scl9ffi$tLfc#fiSfa' 

■§-3&»£>aitiE«sfl#js: (ioi) (Dtti?jmm j f—? i^t. 
mm F7^<- ^/u^Efbsi (102) (omtimm'r— 

^ ^K^SIfflK^F^ffiftS (10 4) <75tb^^F**B«ft 
SAPKlslK (10 5) 

rapjueib (105) (7>fcti^^ff^t>m^f^^ 

ffiffllHl|5»J»fS#Sr^fiS;LTfflrlEaw#a (101) (; 20 
»»A*1-£*J»ffi (10 6) SttiE» 1 XT/* 2 

[»*JS2] SfjfE#BSm^^clpIS§ (10 3) (i, hu 
fEtS^iIMiJcQffi|^|£ (10 1) J: 9 K 

fiift«-i§-^ n ^^-e*Rj3iJi"S»SUlHlB (5 3, 
5 4) <t, tB#ffl«ffiiJOW|E»JW«|5 (5 2' ) a>f,<7>f& 

(61) m» $4 % (61) <Dmj3ie^iz 

*<5#tt«J3'JlHlK (5 3, 5 4) OW^ft-f-OffitBlHUB 30 

(5 5-5 8) t^^^t^wmt-r^m^mimm 

[»*«3i fi(rfe#Hs«#^fifciiiB (103) mj 
lEti^fiStfiij^assa^^ (101) £ 9 k 

effiSff-?-^ o y ^T*«53'J-t*SS«SU(HlK (5 3, 
5 4) tB^ffl«fflOffirfie*J»aS (5 2* ) ^f,©ffl 
tBlHl*Kf6'J1WfB-§-*Kffl^ffliKfo-?-^ ci 5/ ^"CD/ASES! 
t5D/A^M (7 1) SD/A2«g (7 1) 

»t5A/Dj»ffi (7 4) fitA/DgEftS (7 
4) Wffl^fg^S^grKRjSUIslSS (5 3, 5 4) (73ttl 

5ffitilHH5lHlK (5 5-5 8) «t £^trr 

[»3ftJl4] BfrlSA/ D^iftS (7 4) OA^fflflXJi 

(73, 7 5) ^ittzzt^mt-r^m^msmm 

^XSHB»^F*l»*3gfi 0 so 


4#PJ¥l 1 - 1 6 8 4 4 5 


[M*«5] SMEA/DgBftS (7 4) cDA^JXii 
S§(7 3, 7 5) Srl9:ft^w<!:S:«p»(!:-r5»*3®3X 

im^me] «rE#raft^«iHiK (103) (i, ts 

ff-f-^n ^^r + D/A^-r^>D/A^^ (111, 
112) RD/A2E»» (111, 112) ^>a^ 
T^n^fi-g-£gffift{*-5§-^ n y ^ 7?A/D2E* Lr» 

£*»(115. 116) ^S:$tfrtSr»»i:1-SM[ 

IW*3S7] mr«5A/D^»» (7 4) OffiAflJKtt 
ffllRlffl^-^lHlK (12 0) SrKftfcr <bSr«F»<t-fS 
3 X *i 4 te«<D^M{l&^F#l^5&^® 0 

[0 0 0 1 ] 

Kfi^Bii"So Will ^-r^ojft^DftaijftS:^-^ 

(16 qam) tet*<nnmm?£&\^m^^m\<^tz± 

[0 0 0 2] ^-t\ -^-tp^glfflJfiM^Srgtt 

^xwr^<DT^^^/u^mm^^mtz'rtz^{z^ ^mm 

[0 0 0 3] 

?H^Ltfc5 0 iatz* mm.mt& (vmm n±ih& 

0«*¥fflJfi (H«i6) ff^^^Jt/t-j-siHiKSiJ^filRl— 

[0004] ^iv , in ^&^*%mm^t>£tM 

EfcSixfc + IBWtt (IF) W^VffljKfB#aoeH(B« 

{f-§-^^^ A^l^H, AGClfi|ii^2v , 2h ks^rf 


(3) 
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y-yK3v , 3b dr^rii LT $ 4 v &T>*5v , 4h 
&t>*5H fc^fft^^ a»owyy y Kl6v , 

£ 0 l^i^ ^^ri^4n &I>*5h J; VfoV) fcbSJifcHffl 
&C0-<-;*/<> Kft-g-fi. {&i$;7^/l^ 6h &0*7h ft- 
aLTA/D^Sl»8e &1>*9h KtJW££ft-5 0 10 
[0 0 0 5] A/D^»»8v &t>*9v «fc !9 9 ttl S ft 
i/^Mm^fc V 9>*s<— iJvL^fcK 1 Ov 

*££ft, rr-ctt^wkSixfcft, *d«»i iv &t5i 
i Ffs -^Hiea*^ h 7 i3ci t^-t 

*D#fc<£>-cfcS»£\ ^rcoi Fff-^^(diif5][II(cll-e^ 
A^£ft5l^(ciiiT^/^&^;*^ h^^coH^i 

SU^Sc 20 

[0 0 0 6] fitt^/l^ 6h ^7n Oj^tH 

A/D^m^l 8v Jfctfl 9v f**^^ 
^/Wf^f^mLfcfJL #36<Bffi^8MS«S (XPI 
C : Cross Polarization Interference Canceler) 2 0 

lv , l 2v (d**#tjf&-r5 0 rftfrj;^ h^v^/< 

lv , i 2v fc&^T^ttbu:^ 3 o 
nt^sf^M^M^^^ii fsitem-^- (i 

Afi = (f n+f^) - (f 


iB^r) t\&&mt§r (Qjf-^) £LT£fci^£ft& 0 

[0007] Mt-, ±fs^mi^ i ft ^Rxfrnmom 

$£M%s (vco) i 5v twHiAp^ixr-twtti^^a/^ifi 
»£^3E#J»-i-So rcovcoi5v ota*5SSJaS!ft 

ttS^tMv K**«*&Sft-5 0 >Mb\ A/D 

^&S£8v , 9v f 1 8v RXfl 9v <D3Z*<D# u y# 
(i, AGCi#(|)I^2v J: «9^<9aj £ftfc Vffljfi I Fff-©- 
n y^S^IsIK (BTRInJSg) 1 7v M«fc9tt 
tB^ftfc^ n ry^if^ffl^bft, SlMCfi^LTRj^ 
i£L£>ibftT^£ 0 
[0 0 0 8] LT, N 7 IJvU^fcSf 1 0 

SIIh , 1 2h fc&^TX P I C 2 Oh J; 9 a>TFgMt 
tB«l»*§tbfc« I {f-^-^^Qff^i: LTttJ* 
£ft£ B ?5*^S»*<7>Sf*fiiS^P»l»*3S«"C(i % a/ 
DfifHSl 8v RXfl 9v (&£lMil 8h 1 
9h ) KA*£ft£#J8Ht#te. ±«-i-ftijr**>-5VffljS 

^ST^iKfie^^pffl^irnr^sfcfe, xpic2o 
v (2ob ) T~t*z<D^mte&ft&n*>m-f=FmiiiQtts 

[0 0 0 9] 

#5£^(*A/D&lk8Bl 8v RTfl 9v (X(3l 8h & 

9h ) ^A^^tL^#BSff-^f^^;r^^^tL^^ 

[0 0 10] 

1*1] 
■ l+f 1 ) 


(I) 


1 2 «H«*a«+ HHtt»-c*$ c 


[0011] — A/DSIft»8v &l>*9v (X^8 

h &i> + 9h ) (wA**ns*«-^ii»:S:-c*^sn-5il6 

[0012] 
[ft2] 

A f j = (f , r + f 


40 


(2) 


[0 0 13] fcf:U (2) 5t=K f m l*Vffljfc§«« 


rT\ fw#fE, fi *f 2 -cfo . #BSff -^iff 
^t^ffiffitfSI^JfflLTl^&l^fcfe, X P I C 2 0 v (R 

fct>^-e&9, fls^l»Slift**T*<>iiifflT#5Sf^ffliS so 


[0014] 

[SRJH 5 fcfe<Z)^»] m l (ifflf*3B l BE*^ 
S« L^3tSSfflK^Bi«(c&5S 1 &U 5 »2 0ffljK*SU 

^102 tiaw^a i o i (DthtimMzr-? c^lt^ 

[0015] ^SIfflifi^F*ffi«S 1 0 4 
lalBl 0 3^b*0WSn^:#fiSfS#^ea§H^©l 0 


(4) 
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■tfvi^Mbgi i o 2 ^m^aiw^-* ^mM&^msm 

[0016] fff»£iS 106 (*JiE^fflffi#XlWi:£{f 

^75^ffi*aia*K*jw«^-^^L-c«is3^ia:i o i cut 
iiA^-r^o ^L-c v ±iE^aB8^ai o i , h^>* 

✓ <-1*vU*f fc* 10 2, #Bg«#dfcJ*lHli& 103, 
ffijfc^gWifltS 10 4, *PgL[H]S& 1 0 5 & tf*J«9Sl5 1 0 10 

6 w, i (ommRxim 2 ^is^*^ t-^ ltsij* 

[0017] £p|Riffl«jK***-efitHig#^: 1 o 1 

d*fc#«!{f^£j£[Elftl 0 3 izAtlZtl&^-X^^ K 
[0018] l*>U ipl^ffltftifiira-ettaiHKW^ia 

[0 0 19] ^F*«fi)c»$:*T*>m-rfc«)^SfMffl 

straits i o4c, n^mmn^mm^ 1 o i ^ 

^~T\ *5l^-cii#Bgft^J«lHltel 0 3^rK 

-^££i#U -enSr^ffliK^ffliltSl 0 4 i^A^-f 
[0 0 2 0] rtLf^J:^, h7V^/<-t^WkSlO 

b ^S^St/S^ ^ , ^iiSfW« 104^ 40 

[0 0 2 1 ] 

[0 0 2 2] IE]2il^o^T, i^T-3 1 Kli^-v i^/U so 


6 

4x6o -CO I F#Offl«ra*i*AGCi««»3 

^t3 4&t;3 5(:**A*4*i5 a ««»3 6 

[0 0 2 3 ] CC9^<— ^/<> Kft#li*T f3 5S L y >f XRife 
^mcDi&m?-!^? 3 8W3 9fc£ f9**0f^;&5' h 
^^/l^^c faK ) W±coii5^«i5c^^^ 

-C«K»2 feu <D&mm{B%:?vy?tcm<5^XT-f 

^2 f clk fiAGC*SS3 2^ttJ^f I Fit -^rfrb? n 
s^3£H]& (BTRIhIB) 4 2"CttttiS^$^^n 
s/^ f clk tCl^fflU^frt ^.«2fffO«R|R(0^ o 
-C, BTRIUK4 2 J:i9^dca^$nSa 

[0 0 2 4] A/DI*4 0, 4 KDmjj'&my*—* 
(2:, ^n^^2fcLK T'ftf^i-S^TPfi^^^V^ (F I 
R) f>f^W>f/i/M2, 4 3(:iotD-;^7 
ffitilH](g|fiIK (DCR) 4 5Ci 
Ife&tiZo ffiffllHl«5lHlK4 5(iA^m^-^^^II2L 
fcJ^&S&Afi <7X£*@[H]$n£, ^ o y ^ f clk £IhJS&4 

[0 0 2 5] HffiBLifcAGCiiieS 3 2^e±IEOffiti 
[H]feI«iS§4 5*T*<7>lHlKa^WIEL^:i|S|RlSB«IK*A^ 
iif^lOlCtl^L, tettlH]telHlK4 5/^£b&9 tfci 

[0026] — ffi^ffi&fi'J£>*P3Mft: 101 rt<o5S 
SS3 6' XQmjjistiZ&m i F^ffl*S«JSJS:(if 
2 r^<9, *3tffiflEiS«7-f/u^ 3 8, 3 9t^ti^-T5 
K7^^3 8' , 3 9' (Hl^iir-f) 3&^»«$H 
TStfjaaStt^— Klf^A/DfM5 3, 
5 4^*^r#t^^tl, rCT*SfijfifS*^ni 2 f 

clk (:S^^T7tD^ • v^y«^§ 0 

[0 0 2 7] A/D»5 3, 5 4«f-^fiF 
IRr-f )V7 ^ 5 5, 5 6 t:J:otP-^7 
«Ftt35M^*tLfc«, ffit@[Hlte[HlS§ (DCR) 5 7C« 
ftStiSo rotfctBlH]<ElHlB5 7(iA*x— ^OflfrlEL 

tzm&mb f2 (ofetemsg^, ^mmt^?*?? f 

clk <tmi£otH]Sg5 8 J;9cofifcffilHl*gWJjWfB^-i:(rj:i9 


[0 0 2 8] te#fflStt'J^DCRSJ»«-§-^£ 
£155 1' *»<b«JE*J»«S« (VCO) 5 2' £iILT 
ffl^««fficO^<"-^/<^ Kffli Ir| ISffitBlHlteSr^i-ffl: 

77"^h7')h (FIFO) «fc 9 ft 5 > ■=& y T\ A* 
ffitiHHsfflWff ^-Sr*i#«««#^ n ^ * f clk ' t?» 

e«ifi«-§-^D ^ f clk "CK^ttlL-Cfff-SBB 
^IhIBSs 8|c«»-fs 0 rtidJ: 9 , fs#l6ilfiIK 5 8 

7&^<75ffiffl|Hl|g«-^(ia«i6ft-^^ n s/^ f CLK dl^JH 10 

mfteffitilHllKlHll«5 7^ibttti-^fij8t«J^< 

[0 0 2 9] ffiffilHHElH]B4 5 <Dfc£)mm : r-? 

m^ZvyZ f clk |;l|rI»1LT^5;^p>, fifctBEHBlHlB 

9, 6 OK* 9<&£POiMf (dS^^T^ffiWfS-^-^X 20 

[0 0 3 0] :^Hff, Q«*(iDCR»JfflI« 

^«£ffi5 1 t£flW&£*lT, DCR»ffm^t 
& 0 r<7?DCRffl»{f#(iVC0 5 2(^»J»«JEt LT 
PPAP$iiT^O£ti^l6«Jl»»Srpr**J»i-So VCO 

5 2 <Dtti^Mm&m^mMLxia^m±mm 4 

a 1 r 1 1 

I e ct) 1 = 

t. -t, J 

t , 

= 9 0° 

[0 0 3 7] E!5f* (3) *^fiJfflLfcSftfi«SiJ*lHl 

^(^^^$ti6 0 r<oA/Dae*siss7 8 fin 

3(^L^A/D««IS7 4{wtiS-t-So A/D^«» 
7 8 (7 4) <7>ffi^^^^^7UffilJ»ft-S-(ii(6^ffi|HlB7 
9i::tJt*&$*U r ^Ti^tfy N&ffi9fift< ft^<Z)&JS 

*u r ^xmtzw-m&v o° ^Tjk-rmmf-f^^^mt 
m^nr y7¥^^io^>$ ^ T*=L—j»u—?xmr& 

(Hl^it-f) SriiLTnTK*iJ?#i8«Si7 7 0>#J#»j»m so 
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[0 0 3 1 1 13 (i*36Wo!B 2 3l«#J<afl|/SI2l£^ 
-To ilWi2 <tf^— «fij£8F[J»tcfil^|— 

Lv ^(OlftWSr*IBSi"So El 3 dfc^T, ti#MBft 

iJSH^vco5 2' *»e>*f9ffl^ixfcWJ«ifl-§-(iti 

^{Iffiff-^n ^ f clk ' Cl^PtD/AfM7 

^HM^ii^ilt^bWS (CONT) SB 7 
3 C^^ia5 n 

[0032] r (DffiijwiHiB 7 3 fc&i&om sxnmeiz 

lt, *aco a/d^»» 7 4 tr^-r 
So a/d»7 4(±i«»fs-9-^ * ^ f clk izm 

B5 8 {lfit^i-^ 0 

[0 033] ta^MBttfljcovco 5 2' 

ftSc r^#Jfflift-§-^feSB*M^ffi:tB*0 (t) ir-^-s 
ft^WPlHjfcSJtf-S I 0 (t) I <nW^W-&)$i 

[0 0 3 4] 
[ft 3] 

I © Ct) i 

[0 0 3 5] KHfcS^Sfc $*l£ 0 

[0 0 3 6 ] 

I»4l 

1 0 (t) i d t 

- (3) 

[0 0 3 8] 0 6iii»Se*J»IsIBco<t!i^llJte0*J^« 

^l-Cfc6o |g|6(^*5V^r, A/D3Elft§g7 8 (7 
4) CO ffl^f ^ ^ ;«ff ^-(1 7 y 7 ^7 p 7 / 8 2 

8o° ^-i8o° <mtirz> 0 t^x\ ttm 

0K8 S^iB^A, BcoA^lfiSritRL, PJ#tfs+ l 8 
0° ^-18 0° *-C<0— SffiJ:!? t*^<^kL^ 

[0 0 3 9] ^CtU, Jfc«lsIB8 3 CO^T-A, BCD 


9 


(6) 
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y^7D- 7 y8 4t^(ioR[H]^8 s^iiLr^nAp^fi 

A, BOA^fi^flHrlE— 5£flJ; £(SOR[H]g£ 
8 5 (D\&Mt^fr^4 u^<jv t # "9 , ^ u ^ ^ y<ju^ (O 
ffi^SUt^nSfctf), 7 y iv^ci ^8 4X*fiW:^ 

[0 04 0] Sot, -7 V y-fyu y?S 4 J: <9 D/A 

«J»fS-§-^ffi«0 18 0° JWJtXte:- 18 0° 
SIM"?-* ^ NSJWlHlKTfc «fci\, r^itt^^irs/h 

Mffl\B\mcD-mMm%:m7iz7jk'f 0 mm*. t»*8 7£ 

^A^SnSlfflET^-n^SJffllft-^ii, 3^*88 

m^s 9(iflfriEA/D*«i»7 4(ctia-rs 0 

[0 0 4 1] 9 (7 4) ©HiAT-f^^ 20 

Ml 0 (t) B4^p,^S <t 5i-fitti0° £^ 

^9l^^ILTA/DtM8 9 (7 4) (DAjjT 

iX-So 30 

[0042] mste±.tz<oum*-7^y vnmmn<r>^ 

(^^fe^JOtl^^^^o 1510** ittftlHlK9 3(3:7 y 
yy7n:y^9 2«:iLfcf>f^Sjaif8ti:, il£ 
i^rr^^ ^»J»ft 1 a* £> 5 - 5£ffi«±^{fc L £ 
fof-f ^*A*JfflHf -Sf-offla*- 18 0° l 
8 0° J: ^iEMtc-ftLTV^^^^iJtc-rtLT^^)^^^ 

[0 0 4 3] 7y s^^n ^-7°9 4(3^ ^^^jpjf 40 
^IP+18 0° J: 9 jE{|iJ3£fi— 18 0° J:<9«{B!J(r 
■fti-C^St*(iORlH]K9 5J;^d yffrAfjZti 

Sr««Fi"So ^O^y 4<D\tif}\tt/ K 

3P»« (m^T) smssc:?^ 9 6^iiLrAX 
di«8 9 (7 4) (DA^r-ra ^mmm^mw^ 

[0 0 4 4] *HJSWT*«, {itS 0^+180° «t 19 * 
*f9, A/D»8 9 (7 4) WA^TfD^Mf so 


■§-(-Blf3e<7>^7ir * hm&^UW- L> ffiffi 6^-180 

[0 0 4 5] JfeiS, d 3 (C^i-ftiJ»|l]|S 7 3 fif^UNC 7 
5T^-T^P< A/D««|g7 4 0ffl^{Rij{^tt5ct 0^ 
LTfcJ:V\ wO»g\ El 5 8 O prS*lJ?#tt«S 

7 7. 3 ^^8 8C0W«(wA/DS««7 4 35*12 It 

S^ltT^T- 7 6^8 7[:*^7tn^fflf^« 

loo 4 el m9i^^m<Dmsmmm(Dmmm^^ 

■To ilM!2 i:lRi-«fi!cBU»(c<ilRl-W-©- 

£ttU *^KW&«n&1-5 0 *HffiF'J(iIIl4tc^i-J: 

5 ^riclHlK l o 3 ^ffl^fflK«J«IH#©: l o 

*'<>K«# (llr-^) ^«iteStLSD/A2E»l« 
111, 112^ D/AJ»S 111, 112 COtB^ 
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